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ON THE BASIS OF EQUIVALENCE GROUPING 
IN VERBAL AND PICTURE TASKS 
By 
T AMIO A 0 K I (W*~$) 
(Faculty of Literature, Aichi Prefectural University, Nagoya) 
Children from age six to eleven were given the task by using different modes of 
stimulus materials, in order to examine a development of the basis of equivalence 
grouping. Younger children are apt to respond to more immediate, surfacy aspects of 
the things, and they often use perceptual attributes as the basis of groupings in the 
picture task. Conceptual grouping is based on subordinate at the first grade, but it 
turns gradually into superordinate with grades. As a child grows older, he will come 
to consider the stimulus material (word or picture) as a symbol referential to an object, 
and will make a true conceptual groping based on essential quality of an object. 
PROBLEM 
Although we are capable of seeing the differences in discriminably different 
objects around us, we do not always respond to each object as unique. As a 
general rule, we group those objects into classes or categories as "the same" or 
"alike", and thus we can process effectively vast informations on our environment 
(ct. Aoki, 1973 ; Bruner et at., 1956). Such equivalence is consistent with a 
cognitive structure of one's own. It may be expected that the basis of equivalence 
groupings used by a child changes with his growth. 
Olver & Hornsby (1966), in their experimental study "on equivalence", gave 
children from age six to nineteen the task using verbal and pictorial materials, in 
order to demonstrate both the basis on which a child renders things equivalent and 
the structure of the groups he forms. As a result, they found that equivalence for 
the six-year-old reflects a basis in imagery, and that from age six on, with the 
development of symbolic representation, the judgment of equivalence will be guided 
gradually by linguistic structures. That is, the child is freed from dependence 
upon variable perceptual vividness and makes his way toward true conceptual 
grouping based on the rule of superordinate class. 
However, in their experiments, the picture-grouping task differs from the verbal 
task in several important ways. It can be expected to influence the results 
considerably. It becomes a subject of discussion to draw conclusions from that alone. 
We will design an experiment in modified form for an interpretation of the 
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phenomena reported In their experiments. Provided that two modes (verbal and 
pictorial) of expression on the same object were used as stimulus materials when 
children should group a set of diferrent things as "the same" or "alike", it seems 
that there is a difference in relative use of the basis of equivalence for respective 
material. In the picture task apt to be governed by ikonic representation, perhaps 
there is a greater use of grouping items according to perceptual likeness. On the 
other hand, in the verbal task apt to depend on symbolic representation, there is 
probably a tendency to increase in groupings on the form of conventional 
categorization and hierarchical organization. The study reported here represents an 
attempt to examine a developmental change of equivalence in relation to the 
different modes of stimulus materials. 
METHOD 
Subjects: One hundred and ninety-two school children, sixty-four each from 
grades 1, 3, 6, of a primary school in Nagoya served as subjects (mean ages were 
6:11, 8:10, and 11:8, respectively). 
Materials: The different things to be grouped as "the same" or "alike" were 
selected out of things which were familiar to children. The objects we used 
included animals, plants, conveyances, and implements as the superordinates, and their 
respective subordinate concepts (class) were human beings (male or female), fishes, 
birds, insects, domestic animals; fruits, vegetables, flowers; airplanes, trains; and 
carpenter's tools, kitchen utensils. Each one of these subordinates includes 3 or 4 
different kinds of objects, and forty-two objects in all were selected as stimuli. 
Each stimulus was expressed individually in two modes, by word and color drawing, 
on white card measuring 7.5x 12.5cm. 
Procedure: Children of each grade were divided into two equal parts, and each 
group of Ss was assigned respectively to the tasks of equivalence formation with 
verbal materials and with pictures. The tasks for both groups were the same except 
for the mode of stimulus expression. All 42 cards (verbal or pictorial) were placed 
at random on a desk in front of the child. Subject was first asked to identify each 
card to ensure that he was familiar with all of them. Then he was asked to choose 
from this array a group of stimulus cards that are alike in some way. (He could 
take as many cards as he wanted.) The task was repeated ten times, and S was 
permitted to use the card once used repeatedly in other groupings. When he had 
completed his tasks, he was asked to tell how and why he selected the objects, 
thinking they were alike. 
Method of analysis: Subject's response to each task was analyzed and classified 
with a view to investigating developmental changes of the basis of equivalence. 
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Following modes can be distinguished: 
(a) Conceptual grouping (CG)--Grouping by giving a name of concept or 
class that has been ready beforehand to the items. 
(b) Nonconceptual grouping (NC)--Grouping by any other categories than 
concept. 
(c) No grouping (NG)--No group was formed. 
The CG is subdivided further as follows: 
1) Stage of conceptualization--A selected group can be classified according to its 
hierarchical stage: grouping by superordinate (SC) and subordinate (or class, CC) 
concept. 
2) Completeness of selection--A group including all the items relevant to the 
concept (complete grouping, CO), and a group that left out some relevant items 
or included irrelevant items to the concept (incomplete grouping, IN). 
The NC is subdivided as follows: 
1) Perceptual (P) -- Grouping rendering the items equivalent on the basis of 
immediate phenomenal qualities such as color, size, shape, part, letter (figure 
or vocal), material, tactile impression, taste, general impression, or on the basis 
of positioon in time or space. 
2) Functional (F)--Grouping based equivalence on the use or function of the 
items. 
3) Affective (A)--Grouping rendering the items equivalent on the basis of the 
emotin they arouse or of his evaluation of them. 
4) The others--Grouping on the basis of itemization, fiat equivalence, etc. 
5) No reason--There is no reason of grouping. 
As a matter of fact, 4) and 5) were omitted from the analysis, since they were 
too small in number to interpret. 
Table 1. Frequencies of groupings based on different bases of equivalence in 
verbal and picture tasks. 
Verbal task Basis of 
equiva-
lence 
-----"----
1+ I 3 I 6 I Subtotal 
CG 184 I 144 159 I (57.5)++1 (45.0) (49.7) I 
133 142 130 I 
(41.6) (44.4) (40.6) I NC 
3 34 31 I 
( O. 9) (10.6) (9.7) I 
-----c------
NG 
Total 320 320 I 320 I 
+ Grade ++ Percentage 
487 
(50.7) 
405 
(42.2) 
68 ( 7.0 
960 
--------_._--
Picture task 
Total 
1 I 3 1_6_-+-I_S_U_h_t_ot_a_I----'-__ ._._ 
94 I 179 I 220 493 I· 980 
(29.4) I (55.9) (68.8) (51. 3) I (51. 0) 
142 I 141 100 383 788 
(44.4) (44.1) (31. 2) (39.9) i (41. 0) 
(26~~) (g) I (g) ( 8~~) I 152 ( 7.9) 
320 I 320 320 I 
-'-----'---
960 1,920 
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RESULTS 
Changes of the basis of equivalence with grade 
The changes of the groupings formed by children of different grades based on 
different bases of equivalence in the verbal and the picture tasks are shown in 
Table 1. 
The difference in uses of different bases of equivalence among six groups of Ss 
in two tasks was significant (X2=276.48, df=10, p< .001). The differences in uses 
of different bases of equivalence among grades, in the verbal task and the picture 
task respectively (simple effect), were both significant (X2=29.76, df=4, p< .001, 
for verbal task; and X2=228.48, df=4, p< .001, for picture task). Task by grade 
interaction was signifrcant (x2=213.12, df=4, p< .001). Thus, it is assumed that 
percent of groupings based on different bases of equivalence may be a function of 
task and grade. 
The differences in uses of different bases of equivalence between two tasks in 
each grade were all significant (X 2 = 108.84, df = 2, P <. 001, for 1st grade; 
x2=37.796, df=2, p<.OOl, for 3rd grade; and x2 =44.728, df=2, p<.OOl, for 6th 
grade). In the responses to the verbal materials, the 1st grader bases far more of his 
grouping on the concept than do higher graders. In the picture task, there is a 
lesser use of conceptual categories as the basis of grouping at 1st grade, and with 
ascending grades the use of conceptual categories increase in number. Concerning 
the use of nonconceptual categories in both tasks, there is scarcely any 
difference among the groups of 5s except 6th grader in picture task. 
Conceptual grouping 
Percentages of SC and CC to the total of CG are shown in Fig. 1. Fig. 2 and 3 
illustrate the relations of categorization and selective completeness. 
To examine the changes of CG according to grade and stimulus materials (or 
task), an analysis of variance on grade(3) by task(2) was performed in each of 
whole CG, SC, CC, CO, and IN. Their F-values are shown in Table 2. 
Table 2. lC-values of analysis of variance on each subcategory in conceptual 
grouping. 
df CG SC CC CO IN 
Grade(A) 2 16.949** 13.248** 1. 689 82.561** 11.279** 
Task (B) 1 0.127 7.843** 4.335* 6.433* 6.557* 
A x B 2 43.136** 11.157** 17.094** 40.506** 2.486 
* p<.05 ** P<.Ol 
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On the whole CG, grade effect and grade by task interaction were significant. 
CG shows a tendency to increase with grades except the responses to verbal 
materials at 1st grader. Since the increasing tendency of CG in picture task shows 
a steeper slope than in verbal task, grade by task interaction will be significant. 
SCs are used to a significantly greater extent in the picture task than in the 
verbal task in all grades, and SC also increase with grades. CCs are significantly 
greater in the verbal task than in the picture task, but the grade effect is not 
significant. Fig. 1 illustrates these effects. CO has a tendency to increase with 
grades, and its slope is significantly steeper in the picture task than in the verbal 
task, so grade by task interaction is significant. Fig. 2 illustrates these effects. 
There is a mutual relationship between CO and IN, so that IN decreases gradually 
with grades. Figs. 2 and 3 illustrate these relationships. Especially in 1st grade, 
there is a significantly greater use of IN, for IN attains to 69% of CG in the verbal 
task and 95.8% in the picture task. 
Nonconceptual grouping 
The relative use of nonconceptual subcategories as the basis of equivalence in 
both tasks is shown in Fig. 4. The difference in uses of different subcategories 
among six groups of Ss in both tasks was significant (X2 =77.616, dj=10, p<.OOl). 
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Simple effect of subcategory by grade in the picture task was significant 
(X2= 36.002, d/=4, p<.OOl), and not significant in the verbal task. An analysis 
of variance on grade by task was performed in each of whole NC, P, F, and A. 
Their F-values are shown in Table 3. 
Table 3. F-values of analysis of variance on each subcategory in nonconceptual 
grouping. 
df NC P F A 
Grade(A) 2 5.319** 10.614** 0.630 
Task (B) 1 1. 082 19.528** 19.348** 
AxB 2 2.648 15.983** 4.249* 
* p<'05 ** P<.01 
On the whole NC, grade was an only significant main effect. On the 
equivalence groupings based on perceptual attributes, both main effects and 
interaction were all significant. In the verbal task, the use of perceptual groupings 
makes little difference among grades. In the picture task, the 1st grader bases far 
more of his groupings on perceptual attributes than do higher graders. The use of 
perceptual attributes in picture task declines steadily from the 1st grade (63.4%) to 
the 6th grade (27%). 
The details of perceptual groupings are shown in Table 4. In the verbal task, 
perceptual equivalence based on "shape" is much used in 6th grade. On the 
contrary, in the picture task, it is much used in 1st grade and decline with grades, 
and moreover grouping based on "partial similarity" shows nearly the same tendency 
as that based on "shape". As would be expected, the verbal material elicits no use 
of color and the pictorial material elicits no use of letter as the basis of grouping. 
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Table 4. Frequencies of groupings based on different perceptual attributes. 
----------------------------
Basis of 
equivalence 
Shape 
Color 
Part 
Letter 
Material 
Tactile 
Taste 
General 
impression 
Position 
1(0.8) 
10(7.5) 
6(4.5) 
Verbal task 
3 
9(6.3) 
8(5.6) 
3(2.0 
6(4.2) 
3(2.0 
6 
16(12.3) 
1( 0.8) 
6( 4.6) 
2( 1. 5) 
1 
28(19.7) 
12( 8.5) 
36(25.4) 
1( 0.7) 
Picture task 
3 
9( 6.4) 
17(12.0 
6 
1( 1. 0) 
2( 2.0) 
18(12.8) I 6( 6.0) 
2( 1. 4) 
1( 0.7) 
1( 0.7) 
6(4.5) 5(3.5) 6( 4.6) 12( 8.5) I 2( 1.4) 3( 3.0) 
15(15.0) 6(4.5) 12(8.5) 8( 6.2) 1( 0.7) 117(12.0 
T-o-t-al---i--30(;2~~6(3;.-~-) -I-~;(-;-~;-I 90~63. 4) 167(47.5_)--,-_27_(_27_._0) 
+ Grade 
++ Percentage of subcategorical groupings to the total of NC in each grade. 
Although functional equivalence is used to a significantly greater extent on the 
whole in the verbal task than in the picture task, there is no significant difference 
among grades. However, as shown in Fig. 4, the older children tend to use 
functional equivalence more often in the picture task. 
The use of affective groupings remained fairly constant at a few percent from 
1st grade to 6th. 
DISCUSSION 
Generally speaking, conceptual grouping in 1st grade is based on subordinate. It 
turns gradually into superordinate with grades. In 1st grade, there is a significantly 
greater use of incomplete-groupings, most of which consist of two items. As noted 
by Olver & Hornsby (1966), their pairings "are often capable of inclding 'logically' 
more than two items in the array, but they do not extend to these other items". 
For example, they will form a group consisting of a "cow" and a "horse" because 
they are "animals", and yet ignore a "rabbit" and a "pig". Or he may later form 
another pair (consisting of a rabbit and a pig) on the same basis (animal) as an 
earlier group. Their pair-formations based on idiosyncrasies shared by members of 
the pair characterize the equivalent grouping in young children. 
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In 1st grade, the ratio of CO to IN in the verbal task is 57: 127:;: 1 : 2 and in the 
picture task 4:84=1:21, hence there is comparatively few CO in the picture task. 
This result may be partly ascribable to the fact that the 1st grader could not 
include an item into its corresponding equivalent group because he attached 
importance to the perceptible and extrinsic qualities of the item. For example, 
"nurse" and "policeman" to be divided into female and male classes respectively are 
included in a group because of their uniforms. 
The use of perceptual equivalence on the whole declines with grades, and this 
tendency is remarkable in the picture task. Although the picture task elicits a 
greater use of "shape" (including "partial similarity") in 1st grade as would be 
expected, it is surprising that the verbal task elicits a considerable use of "shape" 
in 6th grade. However, generally speaking, in 6th grade, there are a significantly 
lesser use of perceptual attributes and a greater use of functional characteristics as 
the basis of grouping in the picture task. These changes with age reflect a 
movement from grouping by the appearance to grouping by superordination. That is 
to say, as the child grows older, he stops paying attention to the perceptible 
properties of the objecte and begins attending more to their functional significance 
and intrinsic quality. The older child seems to have made himself familiar with 
the use or function of the objects used as stimuli. However, the 1st grader was 
often unable to form an equivalent group in the picture task, for the reason that 
he depends upon perceptible properties as the basis of grouping and the picture 
materials we used were not so concrete in detail. 
As mentioned above, most of the conceptual groupings formed by the 1st grader 
are based on incomplete grouping consisting of two items. Therefore we find it 
hard to say that they are the equivalent groups based on the very concept. From 
the 1st grade on, there is a steady increase in equivalence based on concept and 
functional attribute in the picture task. It may safely be said that as the child 
breaks away the perceptual domination of objects, he regards the common uses or 
functions or intrinsic qualities of objects as important in a practical way of dealing 
with the objects and disregard their divergent appearances. 
As a child becomes older, whether the expression of stimuli is verbal or 
pictorial, he will come to consider it as a symbol referential to an object and will 
make a conceptual grouping based on an essential quality of an object. 
CONCLUSION 
On the change in main modes of the basis of equivalence used by different 
graders, it seems that there is a little difference between the verbal task and the 
picture task at a rough estimate. But the contents and structures of groupings differ 
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with grades. A younger child (a 1st grader) is apt to respond to the expression 
itself of the object or to the more immediate, surfacy aspects of the object. For 
example, in the verbal task, the equivalence grouping based on such a perceptual 
attribute as similarity of letters attracts our attention, and in the picture task, 
there are many groupings based on perceptual attributes such as color, shape, part, 
etc. Especially in a younger child, the picture task (used ikonic stimuli) elicits a 
more use of perceptual attributes as the basis of grouping than does the verbal task. 
As a child grows older, he is freed from dependence upon perceptual properties, 
and will come to consider a picture or a word as a symbol referential to an object. 
Thus he will make a true conceptual grouping based on an essential quality of an 
object. 
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